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Reversible Saniple Holder 

This invention relates to a reveri^ible satrple holder 
location and orientablon can be determined. For 
5 example. It may be used for the scanning of samples in 
two stages and matching together the data from the two 
stages providing coherent information. A preferred form 
relates to the scanning of dentalware such ae 
fratneworlcB for dentures. 

10 

One way that three dimensional sair^^les are scanned 
involves a stationary sample, a probe having three 
dimensional rnovement and styli that can access the 
whole surface of the sample including the underside 
15 enabling the whole surface to be scanned. 

A problem with this method is that the equipment used 
requires a relatively large working space so it is 
unsuitable for situations where there are size 
20 limitations. A solution to this problem is to rotate 
the. sample during the scanning process as this reduces 
the number of degrees of freedom that the probe 
requires • However, this solution results in further 
p3roblems when scanning samples which have undercuts as 
25 this can lead to incomplete scans. Differexit problems 
are encountered when elongate samples, such as bridges, 
are involved. 

The present invention provides a device fox locating 
30 the position and rotation of a reversible Bans>le holder 
comprising a reversible sample holder; and a plurality 
of reference points characterised in that the reference 
points each provide positional and rotational 
information about the reversible sample holder. 
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Preferably, the device further con^rlees a base wherein 
the reversible san^ple holder is adapted on two opposite 
sides. to co-operate with the base. 

This enables the approximate location of the aaftple 
holder and thus an attached sample to be established 
without use of the reference points. 

Preferably, Che reference points are provided a 
block of material of known dimensions and having 
machined faces which adjoins the sanple holder. 

m a preferred embodiment, the reference points are 
only be provided by surfaces which are conrniensurately 
larger than a device used to locate the surfaces in 
space (a probe or laser, for example) whereas the 
aatnple holder must be of sufficient sise to hold and/or 
support a sample, if the reference points are on such a 
block of material, machining costs are reduced. This is 
because the sample holder does not have to be machined 
to the same degree of precision as it would have been 
to provide the reference points. 

Preferably, the reversible sample holder co-operates 
with the base using a fcinematio mount. This ensures 
that when the sairple holder is reversed, the position 
of an attached san^le and the reference points will be 
at substantially the same location as the opposite side 
was prior to inversion of the sample holdar. 

according to a second aspect of the present invention, 
there ia provided a device for scanning a saniple in two 
stages con^riaing 
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a reversible sample holder adapted on first and second 
3ides to eo-operate with the base, the first and second 
sides being opposite each other,- 
5 a pliarality of reference points providing positional 

and rotational data about the first and second sides of 
the reversible sample holder; and 
a scanning system 

characterised in that the plurality of reference points 
10 provide positional and rotational data about the first 
and second sides of the reversible sample holder 
enabling the two stages of a scan to be joined or 
matched. 

1$ According to a third aspect of the present invention 

there is provided a method of scanning a sample in two 
stages comprising the steps of 
providing a base; 

locating a reversible sanrple holder on the base? 
.20 referencing a plurality of reference points providing • 
three dimensional rotational and positional data about 
the s allele holder ; 

scanning a first part of a sample held in the satnple 
holder/ 

25 reversing the sample holder with respect to the base,- 
referencing a plurality of reference points providing 
three dimensional rotational and positional data about 
sample holder in the reversed position; 
scanning a second part of a sample held in the sample 

30 holder; and 

matching the scans of the first and second parts of th^ 
sample using the reference points producing a complete 
scan of the sample. 
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Preferably the sample is a tooth framework- 

According to a fourth aspect of the present invention 
there is provided a tnethod of scanning a sample in two 
5 stages comprisxng 
providing a base? 

locating a reversible sample holder on the base the 
reversible sample holder being adapted on first and 
second sides to co-operate with the base, the first and 

10 second sides being opposite each other; 

providing a plurality of reference points capable of 
supplying three dimensional rotational and positional 
data about the f iirst and second sidee of the reversible 
sample holder; and 

15 furnishing a scanning system; 

characterised in that a first scan is made by the 
scanning system when the first side of the reversible 
saitiple holder co-operates with the base and a second 
scan is made when the second side of the reversible 

20 satnple holder co-operates with the base and the two 
scans are matched together using the positional and 
rotational information provided by the reference 
points • 

25 The invention will now be described by exaTuplfi with 
reference to the accompanying drawings, in which: 

Figure 1 shows an isometric view of a 3canning 
apparatus using a device according to the invention. 

30 

Figure 2 shows an isometric view of device according to 
the invent ion . 



Figures 1 and 2 show a device l having a base 2 with a 
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support surface 3- A reversible sample tiolder 4, is T- 
ahaped ana has three ball bearings 5, 6. ,7 embedded in 
both its upper surface ^nd in its lower surface (not 
shown) . One ball bearing is disposed nsar eacb end of 
the ^T' on each side. A cube S is adjoined to the 
reversible sample holder 4 and has four inachined faoes 
9, 10, 11, 12 Which provide reference points. A tooth 
framework 13 is secured to the sample holder 4 via 
removable end pieces 14, 15 which are secured by screws 
16, 17 to each end of the top of the ^T' of the sattrple 
holder . 

The tooth framework 13 is attached to the sample holder 
by at least partially reinoving the screws 16, 17 that 
hold the end pieces 14, 15 to the san^jle holder and 
inserting the ends of the framework 13. When the screws 
16, 17 of the end pieces 14, IS are tightened, the 
framework is held in position. 

The reference points on cube a and the framework 13 are 
scanned by a contact probe 22, fin alternative scanner 
would be a laser pirobe. 

Referring now to Figure 2, the support surface 3 has a 
25 magnet 18 disposed at its centra and three v- shaped 
grooves 19, 20, 31 lying radially spaced 90" apart 
(thus forming a ^T' shape) . The three ball bearings 5, 
6, 7 in each side of the reversible saitiple holder 4 are 
disposed so that one lies vertically above/below 
another thus, each set of three balls co-operates with 
the three v- shaped grooves 19, 20, 21 in the support, 
surface 3. This means that when the sample holder is 
reversed with respect to the base, the sample holder 
and thus the sample held therein are located in 
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substantially the same placa. 

It will be appreciated tliat the grooves 19, 20, 21 and 
balls 5, 6, 7 £oTta a (©lightly d6senerate> kinemanic 
5 mount • Kinecnatic mounts of various types are well 
known, and described in (for example) HJJ Braddick, 
^Mechanical Design of Laboratory Apparatus'' Chapman and 
Halli London, I960* Other kinematic mounts (and quasi- 
kinematic or partly degenerate kinematic mounts) may be 
10 used instead. 

In order to obtain a complete scan of the surface of 
the framework 13, the framework is secured to the 
sample holder 4 as described above. The sample holder 4 

15 ie then placed on the support surface 3 in an 

orientation such that each ball bearing S, 6, 7 co- 
operates with a groove 19, 20, 21. The magnet 18 
ensures that this position is maintained until the 
sample holder 4 is removed from the base 3* Three of 

20 the reference surfaces 9, 10, 11 (one to determine the 
position of the reference block in each diwei:ision) axe 
scanned followed by the upper portion of the framework 
13. Once this first part of the scan is complete, the 
sample holder 4 is reversed with respect to the base 3- 

25 Three reference points 10, 11 1 12 are again t:aken this 
time however, the reference point for the vertical 
position is taken from a different face of the 
reference block 8 as the sample holder 4 is now 
reversed compared with its original position. The lower 

30 portion of the framework 13 is now ©canned. 

The reference block 8 is accurately machined so that 
each face is perpendicular to the adjacent faces • The 
distance between each set of opposite faces of the 
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block nedds to ba known 6tf measured (pDreferably under 
Che same conditions as the framework scan) . The 
reference points taken for each part of the scan in 
conjunction with distance between the opposite faces of 
5 the block can then be used to match the two stages or 
parts of the scan (using appropriate computer software) 
adjusting said scans to take in consideration 
differences in the height and rotation of each part 
scan resulting in a cotnplete matched scan of the 
1 0 f ratnework , 



22-JF1N-2002 lA'-Sa FROM RENISHfiU PLC TO 901633014444 P. 10 



2.1 



<itfr-ji-u>r-tfi;wt3fii xq-s^io hKUH KtiNii>riHUj rLU TO 901G33B14444 P. 11 



{ 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the apphcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LiNES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. ^ 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



